Ontology Representation

Genomics ontology presents the genetic variants as query-able concepts in the i2b2 web-client. Creating this queryable ontology is a 3-step process:

1. Create Concepts in Concept_Dimension table
2. Create entries in metadata table (metadata_genomics in our example)
3. Create an entry in the Table_Access table

Concepts Entries:
Variants are differences between two genomes. We have considered the following 2 important types of variants:

1. SNP
2. INDEL

Each of these variants can be queried by rs identifier or by gene name, thus giving a total of 4 concepts. Sample scripts to insert theses 4 concepts in the
concept_dimension table can be found inside the package in “Scripts for Sample Data” folder.

Concept codes that has been used in the Sample Data are as follows

Variant/Concept Name = Concept Code
SNP S0:0001483

indel S0:1000032

Metadata Entries:

The metadata table entries determine the Ontology hierarchical structure of concepts as presented by i2b2 web-client. They also determine the names and
data type of concepts and operators to apply on them as part of ValueMetadata in the “C_METADATAXML" field in metadata table (metadata_genomics in
our example)

® Value metadata

There are two value metadata types that accompany the two variant concepts, SNP and indel. The SNP variant concept has the datatype =
GENETIC_VARIANT_SNP and indel variant concept has the datatype = GENETIC_VARIANT_INDEL. The concept code of each type is contained in the
TestID tag.

SNP

<?xm version="1.0"?>
<Val ueMet adat a>
<Ver si on>3. 03</ Ver si on>
<Creat i onDat eTi ne>01/ 28/ 2016</ Cr eat i onDat eTi ne>
<Test | D>SO 0001483</ Test | D>
<Test Name>SNP</ Test Nanme>
<Dat aType>GENETI C_VARI ANT_SNP</ Dat aType>
<Ckt ouseval ues />
<MaxStri ngLengt h>30</ MaxSt ri ngLengt h>
<EnunVval ues />
<Uni t Val ues>
<Nor mal Uni t s/ >
</ Uni t Val ues>
</ Val ueMet adat a>



indel

<?xm version="1.0"?>
<Val ueMet adat a>
<Ver si on>3. 03</ Ver si on>
<CreationDat eTi me>01/ 28/ 2016</ Cr eat i onDat eTi ne>
<Test | D>SO 1000032</ Test | D>
<Test Nane>i ndel </ Test Nane>
<Dat aType>GENETI C_VARI ANT_| NDEL</ Dat aType>
<Ckt ouseval ues />
<MaxSt ri ngLengt h>30</ MaxSt ri ngLengt h>
<EnunVval ues />
<Uni t Val ues>
<Nor nal Uni ts/ >
</ Uni t Val ues>
</ Val ueMet adat a>

Sample scripts to create and insert Genomics data in metadata_genomics table can be found inside the package in “Scripts for Sample Data” folder.

Table_Access Entries:

Table_Access table entry determines which metadata table should i2b2 consider to generate the correct Ontology structure.

Sample scripts to insert Genomics Table_Access data in can be found inside the package in “Scripts for Sample Data” folder.

Once all the scripts are executed to successfully load the Ontology in the database the following ontology structure can be found in Ontology section in the
i2b2 web-client:

- i2b2 Genomics
—-F51 dbSNP rs Identifier

indel
0| SHP
—-[51 Gene
2| indel
SNP

® To query this ontology a user will drag any of the above concepts from the “Navigate Terms” into the “Query Tool” area and a dialog box will
prompt the user to enter the text by which they want to search the blob field.



Search by dbSNP rs Identifier E

Use the rs identifier box to specify the vanant for which to search. When you begin typing in the search
box below, a selection list will appear after you type the first three numbers.

rs identifier*: rs

Please note the zygosity options in the dropdown box. See the wiki on how to query for patients without a
particular variant (homozygous for the reference/reference allele). The rs identifier that appears in the box
after you start typing indicates the change from the reference (nucleotide on the left) to the alternate
(nucleotide on the right) allele.

DLl make a selection v

oK I| Cancel ||

® When a user will fill in the input fields (with rs_identifier = “rs377573539 | T to C” and Zygosity = “Select all” for example) and run the query, the
following query request XML will be generated by the Web Client:

<panel>»
<panel_number>l</panel_number>
<panel_accuracy_scale»188</panel_accuracy_scalex
<invertr@</invert>
<panel_timing>ANY</panal_timing»
<total_item_occurrences»>1</total_item_occurrences>
<item>»
<hlevel>2</hlevel>
<item_name>dbSNP rs Identifier</item_name>
<item_key>\\metadata_genomics\gtpmetadata‘Biobank_Genomics_Subjects‘\dbSNP rs Identifier‘</item_key>
<tooltip»I1lumina Multi Ethnic Genotyping Array \ dbSNP rs Identifier</tooltip>
<class>ENC</class>
<item_icon»Fa</item_icon>
<item_is_synonym>false</item_is_synonym»
<constrain_by wvalue>
<value_operator>CONTAINS[database]</value_operator>
<valus_type>LARGETEXT</value_type>
<value_constraint><![CDATA[rs377573539 AND T_to_C AND (Heterozygous OR Homozygous OR missing_zygosity)]]»</value_constraint>

</constrain_by_value>
</item>
</panel>

® In the background the CRC will convert the request XML to a proper SQL Server contains statement (in this example below):

witht as (
sel ect f.patient_num
from dbo. observation_fact f
wher e
f.concept_cd IN
(
sel ect concept_cd
from dbo. concept_di nensi on
where concept_cd IN (' SO 0001483',' SO 1000032")
)
AND (nodifier_cd ='@ AND valtype_cd ='B
AND CONTAI NS(observati on_bl ob, ' rs377573539 AND T_to_C AND ( Het erozygous OR Honbzygous OR
m ssing_zygosity)')
)

After the query is executed all patients matching the input genomic variants will be returned to the i2b2 web client.
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